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$r_{outer}$ scale u\mbox{\boldmath $\tau$} $u_{\tau}/|f|$
(Csanady, 1967) (Coleman, 1999)
$u_{\tau}$ $u_{\tau}/|w|$
(Grant and Madsen, 1986)
( - )TBBL
$H_{tide}$ $\sqrt{2\nu}/|f\pm\sigma|$ ( $\sigma$
)
(Soulsby, 1983) TBBL outer scale





outer scale $|f|$ $\sigma$
(TBBL)
$Ro_{t}=|\sigma/f|$ 3






1 $L_{x}xL_{y}xH$ $(x, y, z)$
1
$\frac{\partial v}{\partial t}+(v_{tIde}\cdot\nabla)v+(v\cdot\nabla)v_{tide}+(v\cdot\nabla)v+fk\cross v$
$=- \frac{1}{\rho_{0}}\nabla p+\nu\nabla^{2}v$ (2.1)
$\nabla\cdot v=0$ (2.2)
$v_{tide}=(u_{tide}, v_{tIde}, 0)$ $v=(u, v, w)$
$p$ $\rho$ $k$ $z$
$\rho 0,$ $f,$ $\nu$
$\frac{\partial u}{\partial z}=\frac{\partial u}{\partial z}=w=0$ at $z=H$ (2.3)
$u=v=w=0$ at $z=0$ (2.4)
$0$




Rot $0$ 0.5 0.95 1.05 2.0 $\infty$
$Re$ 1000 1000 4350 4580 1410 1000
$\frac{H_{tide}(m)1.21.25.\cdot 15..41.71.2}{C_{d}(x10^{-3})2.92.015141.71.4}$
$\alpha$ (degree) $- 18.9$ $- 22.1$ $- 22.6$ 12.3 15.4 0.0
$u:(x10^{-2})$ 5.4 4.4 3.9 3.7 41 3.5
$\delta(m)$ 32 26 434 460 48 21
1: $Rot=\sigma/f$ $Re=$







Rot 0.5 2.0 A,B,$C,D$ ( Ek)
(St) ( 1) $Re$ 1000 4580
$Re$ $Ro_{t}$
$U_{\max}$ $U_{ma}$, $\nu=1cm^{2}/s$
8.$53cm/s$ $H_{tIde}$ $Ro_{t}\sim 1$ 5. $4m$ 4
$u_{tide}^{*}=(u_{tide}^{*}, v_{tide}^{*})$ II\iota {
2 6 $z^{*}=\pi$










$\Delta x^{*}=\Delta y^{*}$ =0.125 $\Delta z^{r}=0.02\sim$ 10( 160)
$C$ 2














$\overline{EKE}^{V}(t)=\overline{u^{\prime 2}+v^{\prime 2}+w^{\prime 2^{V}}}/2$ (3.1)
$(u’, v’, w’)$
$u’=u-\overline{u}^{x,y}$ , $v’=v-\overline{v}^{x,y}$ , $w^{l}=w$ (3.2)
2
A,C 4
A( Ek,$D$ ,St )





(a) Case A (b) Case $C$
4: $(a),(b)$ A,C $w^{*}=w/U_{\max}$
$\tau(z,t)=(-\overline{uw}^{x,y}+\nu\frac{\partial}{\partial z}(\overline{u}^{x,y}+u_{tide})$ ,




$\theta_{Int}(t)$ $x$ $u_{\ddagger nt}(t)$
$\tau_{mean}$ $5a$
( Ek)
$\alpha$ $\alpha$ $\tau_{mean}^{*}(0)=\tau_{mean}(0)/\rho_{0}U_{\max}^{2}$ ( $C_{d}$ ) 1
$C_{d}$ 29 $x10^{-3}$
$Ro_{t}$ 1 $1.5\cross 10^{-3}$
$\alpha$ $Ro_{t}<1.0$ 20 $Ro_{t}>1.0$ 12\sim 15
$u_{\tau}=\sqrt{\tau_{mean}(0)/\rho_{0}}$




5: $\tau_{m\epsilon\cdot n}^{*}$ $u_{int}$ 3









outer scale $u_{defect}$ 7 $0.1<z^{-}$
(Coleman, 1999) $z^{-}<0.1$ outer scale
0.41
outer scale ( 6) ( 7)
$q-=q/u_{\tau}$ $l^{-}=l/\delta$ 8 $q$
68
(a) (b)
$- 1.0$ $- 0.5$ 0.0 0.5 1.0 $- 1.0$ $- 0.5$ 0.0 0.5 1.0
tau mean (X) $tau^{-}mean(y)$
6: $(a)\tau_{mo\cdot n}^{-}$ (a) (b) $z^{-}=z/\delta$
C,D 3














$l$ $z^{-}<0.5$ outer scale
$z^{-}>0.5$ $q-$ St
$Rot\sim 1$ (B,C)







$B,C$ ) $\delta$ \vdash .
70
(b) Case $C$
9: (a) $A$ $(b)C$ $\overline{EKE^{-}}x,y$ $(t^{-})$- $(z^{-})$
A $z^{-}=11.8$ $C$ $z^{-}=3.0$
(St) (Ek,$A,D$ )
Rot $z^{-}>0.5$ $q^{-},$ $l^{-}$
$Ro_{t}\sim 1$
$Ro_{t}$ $Re$ B,C $Re$ 4500 4 $($ $1)$ Rot
$Re$ $Rot=0.95,1.05$
1000 $B$ C’
$B’,C$ ’ $q-$ $q^{-},$ $l^{-}$
B,C ( 8 ) Rot
$\omega=\pm\frac{k_{z}}{|k|}f$ (3.11)








$0=- \nu\overline{\nabla^{2}E}^{x,y}+\frac{\partial}{\partial z}(c_{9}\overline{E}^{x,y})$ (3.14)





outer scale $|f/\omega|$ outer scale




$k_{x}^{-},$ $k_{y}^{-},$ $k_{z}^{-}$ $x,$ $y,$ $z$ $k_{x}^{-}=k_{y}^{-}=2\pi$ $k_{z}^{-}$




$c_{9}^{-}$ ((3.17) ) 224 $L_{decay}^{-}$ $B’,C$ ’ $16.0$ $12.0$
A 15
$Re$ B,C $T_{decay}^{-}$ $B’,C$ ’ $L_{decay}^{-}$







and Lumley , 1972) $q$ $l$ $($ $8)$ 10a
72
Case Ek A B $B$ ’ $C$ C’ $D$
Rot $0$ 0.5 0.95 0.95 105 105 2.0 $\infty$
$Re$ 1000 1000 4360 1000 4580 1000 1410 1000
$|f/\omega|$ 1.0 2.0 20.0 20.0 20.0 20.0 0.0
$|C_{g}^{-}|$ $\cross(arrow 0)$ 0.146 2.24 2.24 2.24 2.24 $\cross(arrow 0)$ $\cross$
$T_{decay}^{-}$ 4.66 91.0 7.15 92.4 5.33
$L_{decay}^{-}$ 0.682 204 16.0 207 12.0
2: $Ro_{t\text{ }}$ $Re$ outer scale
$Re^{-}$ $f$ $w$ $c_{g^{\text{ }}}^{-}$
$T_{doc*y}^{-}=Re^{-}/2|k^{-}|^{2}$ $C_{d\text{ }}$ $L_{decay}^{-}$
$c$
$\kappa=\nu$








$u_{\tau}$ $($ $1)$ $\kappa_{ap}$
$\delta$
1
$\delta$ $Ro_{t}\sim 1$ ROt(0.95,1.05)





) $u_{\tau\text{ }}$ $\delta=u_{\tau}/|f\pm\sigma|$
outer scale
73
10; (a) 8 $q^{-}$ $l^{-}$ (b) $\kappa.p/u_{r}\delta$
3
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